The 50-kDa primase subunit of Drosophila melanogaster DNA polymerase alpha. Molecular characterization of the gene and functional analysis of the overexpressed protein.
The gene encoding the 50-kDa subunit of Drosophila melanogaster DNA polymerase alpha has been cloned. A comparison of the predicted polypeptide sequence of the Drosophila protein with the equivalent subunits from mouse and yeast suggests that they are closely related and defines three conserved regions which are likely to be important for enzyme activity. The expression patterns of both the 50-kDa protein and its transcript (a single RNA message of 1.6 kilobases) throughout development are consistent with a role of the protein in DNA replication. When overexpressed and purified the 50-kDa subunit displays DNA primase activity. The products of the reaction, mainly oligoribonucleotides 12-14 nucleotides in length, plus dimers and some trimers, are similar to those synthesized by either the intact DNA polymerase alpha, or the biochemically isolated primase heterodimer. The isolated primase also shows similar sensitivity to antibodies, magnesium and monovalent cations, and the same nucleotide requirements as complexed forms of the primase. The isolated subunit, however, is more thermally labile, suggesting a role for the additional subunits in DNA polymerase alpha in stabilizing the primase activity of the 50-kDa primase subunit.